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Variation of major agronomic characters and resistance to blast
of mutant lines by space mutation in Oryza sativa
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Abstract: The major agronomic characters and resistance to blast of 21 space mutant lines (SP10), which were
selected from the recoverable satellite carried indica rice variety Texianzhan 13, were observed and studied.
The results showed that significant variations (including forward-and backward mutation) were found in most
major agronomic and economic characters in these mutant lines. The positive and negative variations were
found in a single character. Different mutant lines showed the different resistance spectrum to blast and the
same line had the different blast resistance to different Magnaporthe grisea pathogenic strains. These results
indicated that the resistance variation caused by space mutation were complicated. The new varieties and
germplasm which had significant improvement in many characters such as plant height, maturing durations

yield, quality and blast resistance could be obtained from the space mutant lines.
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Tab. 1 Varance analysis of characters
source of plant tillers per grains per filled grain grain grain length 1 000-grain mass
variance height plant panicle percent length width rate mass per panicle
38 099 1. 197 954. 837 63. 608 0.708 0.342 5.201 12.413
lines varance
0 629 0.179 182.778 10. 689 0.003 0.001 4 0.195 4. 654
chance emor
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Tab.2 Variation of major agronomic and economic characters on “ Texianzhan 13” space mutant lines
grovth period phant effective grains per filled greins grain raio of grain 1 000grein panick mass
fes duration/ d height/ an panicles panicle percent/ %6 length/ mm length to width mass/ g per plant/ g
Vi 114.0 1061406 7.540.2  161.1+3.2 88.345.9  9.50+0.01  3.65+0.01 = 22.42-00.09 24.82-0.77
V2 102.0 102.4+0.9°  8240.2 2152448  £.346.6  9.89+0.01 3944001 23.180.20  31.15-20.94
V3 100.0 102.041. 0 8.040.1  206.9£5.0 84.245.5  0.80£0.02 4.08+0.01 21.720.00  27.33=0. 81
V4 100.0 102.040. 8 7.940.1 207.049. 6 84.744.8  10.1940.02 4254001 22.4840.16  27.2630. 62
Vs 104.0 1034406 7.740.2  22.244.5 80.946.7  9.82:0.02 4104001 22.960.05  27.62-0. 64
V6 102.0 903407  8740.2"" 183.9+3.8 88.244.9 8931001  3.54+0.02 21.874+0.08  29.63%0. 89
V7 100.0 98.040.6 7.740.1 198.4-+8. 0 %0.243.0  9,0540.02 3.52+0.01 21.76+0.11  27.13-0. 66
V8 98.0 107.540.7° " 9.440.2  165.6+3.3  8.6-44.6  9.23+0.04  421+0.02  20.6540.13  28.330. 66
V9 97.0 10314077 9140.2" " 168.3%5.6  9L2+44.7  069+0.01  440+0.01 20.68-0.15  24.94-50.93
V10 98.0 1046405 8740.1  192.9+4.0 90.344.7 9414001 435t0.02 " 20.38+0.11 29.05+0.73
Vil 103.0 1056212 8.840.3  209.4%7.7 86.415.1  0.4240.05 4.26£0.03 22.28%0.18  30.971.31
vi2 97.0 91.240.7 " 7.640.2  200.7+4.0 94.54+1.7 8324002 3.4740.01 16.9140.06 " 24.16:0. 67
Vi3 115.0 96.6+0.7 " 8110.2  155.1+4.5 9L8%2.6  9.69+0.02 4.09+0.02 21.63+0.18  24.93+0.87
Vi4 99.0 100.8+1.3 7.640.2  214.3%4.6  84546.2  9.67+0.02 3.87H0.01 22.9840.00  29.94%0.99
Vi5 103.0 99.940.9 7.840.2  193.4-4. 0 84.435.27 10.1420.05 4224003 22.91£0.13  26.81=0. 81
V16 102.0 103.0+0.7° " 9940.2" " 166.243.6  92144.6  974+0.02 4304001 = 22.4£0.16  30.40-1.07
V17 102.0 1052406 81+40.2  19.1+5.3 76.348.3 " 9.87+0.01  423t0.2 " 21.43+0.17  27.47+0. 83
K 102.0 99.8£0. 5 8710.2° 177.1%3.4 8.115.4  9.044+0.02 3.61£0.01 21.13£0.10  30.08=£0.81
V19 102.0 100.940. 9 8.540.1 " 192.7+4. 4 82.0+4.7 - 9.7940.02 " 4.374+0.02 i 21.75+0.12  25.7740. 90 "
V20 102.0 1040408 8340.2  209.1+7.0 84.044.3 9.8040.01 4.24+0.01 21.5840.10  29.3540.70
val 100.0 100.2:£1. 0 8.640.2 " 195.945.0 90.843.0  88440.03 3.6940.04 21.1940.00  30.62:£0.70
V2(K) 102.0 100.8-£0. 7 7.740.2  193.3+10.8 9.744.6  8.9420.01 3.4940.01 22.2040.18  28.4140. 71
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Tab.3 The blast resistance spectrum of “ Texianzhan 13"

space mutant lines

resistan ce res stance
line line
Spe(:LerI)/ % spectrum/ %

\a! 79.4 Vi2 61.8
V2 41.2 Vi3 79.4
V3 29.4 Vi4 38.2
V4 32.3 V15 32.3
V5 26.5 V16 26.5
Vo6 70.6 V17 26.5
\% 61.8 V18 70. 6
V8 41.2 V19 29.4
V9 4.1 V20 79. 4
V10 29.4 V21 67.6
Vil 38.2 V22 (CK) 52.9
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Tab. 4 Different degree of blast resistance by “ Texianzhan 13
space mutant line§ to Magnaporthe grisea isdates

D infected degree of disease?
V1 V6 VI3 VI8 V20 V21 V22((CK)

inoculated
isolate

pathotype
GDI1181a -01-04
GD0193a [-01-04
GD2048a I-01-05
GD2052a 1-02-01
GD0053a 1-02-03
GD1098a 1-02-03
GD3286a 1-02-03
GD7230a 1-02-04
GDI1034a 1-08
GD8288a I-13
GD0016a I-13
GD9282a I-17
GD7220a 1-24

DEBAE 14 MR HEALAREANFEHXHY, 2
FBB 0~ 3 %R FHE(R), 4~ 9 B A Bm(S)

8]
8]
W

— O W = = WA JO0O0 W
B = W WL W00 WO —
AN W W =N RO = =
N WD N d0 =N = —
W W WO W-dunm S~ —
N W0 W adN oS — —
= NV S - N NEN-R O T R S NN

W
—_

223 RRTFARARLEHOREL &R ikt L2

6y 27 21 ,V6.V7.V18 V21 4
(SP1) .
1 ; V10.V11.V14.V15.V16.V17.
VI9 V20 8 (SPD)
. 3 s V1.V2.V3. V4,
V5 V8 6 , (SP3)
. 7
3
) C 5),
1-02-03 , 3 7
3 ; 1
GD3286a .
2 .
, 3
I-17  GD9282a I-24  GD7220a
. 1 2
. 3 8
1-02-04 .3 . 5
( )
5 )]

Tab. 5 The blast resistance of different space mutant lines
to Magnaporthe grisea isolates

1 3 7
2)
moculated
) pathotype  Hh No.1 ~ Hh No.3  Hh No.7
isolate
lines lines lines
GD1181a I-01-04 3R 1S 5R 3S 3R, 3S
GDO0193a -01-04 2R 2S 7R 1S 5R, 1S
GD2048a 1-01-05 4R 0S IR 7S 2R, 4S
GD2052a 1-02-01 4R 0S IR 7S 1R, 5S
GDO0053a 1-02-03 1R 38 OR 8S OR, 6S
GD1098a 1-02-03 2R 2S OR 8S OR, 6S
GD3286a 1-02-03 OR 4S OR 8S OR, 6S
GD7230a -02-04 1R 38 3R 58 2R, 4S
GD1034a 108 1R 3S IR 7S 1R, 5S
GD8288a 13 2R 2S SR 3S 5R, 1S
GDO0016a 13 3R 1S 8R 0S 5R, 1S
GD9282a 17 OR 4S 8R 0S 6R, 0S
GD7220a 124 OR 4S 8R0S 4R, 28
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